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Abstract 
Jatropha has been largely supported over the past five years for use in producing biodiesel and to alleviate the 
problem of competition for raw materials, between food and energy industry. In addition, jatropha can even be 
planted in remote locations. Nevertheless, many areas have failed in cultivating jatropha due to problems with low 
crop yields, harvesting and potentially toxic by-products. Hence, this study analyzed the factors capable of making 
jatropha a stable product for communities with guidelines for promoting sustainable cultivation by studying the 
Wiang Sa Cooperative in the province of Nan, which has been successful in growing jatropha. At the core of this 
success is the application of the Sufficiency Economy theory in the community context in combination with returning 
profits to society. The aforementioned work is an excellent model for people in an era of globalization and capitalism. 
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1. Introduction 
 
The 11th Edition of the National Economic and Social Development plan (2012-2016) has one 
purpose of replacing fossil fuels with clean energy and capable of being produced for re-use in the context 
of Thailand [1]. In order to increase the utilization of alternative and renewable energy, the Thai 
government’s Ministry of Energy has implemented a policy called “Alternative Energy Development 
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Plan (AEDP) 2012-2021,” aiming to increase the amount of alternative and renewable energy utilization 
to 25% of total energy by the year 2021 [2]. For this reason, non-food plants such as algae, jatropha, 
pongamia, tung oil, canola, rapeseed, have attracted a high degree of interest.  Thailand has also 
considered feasibility and trial planting with promotion of jatropha cultivation as a commercial crop 
nationwide since 2007. Jatropha is a non-edible crop which can produce high oil content seed, intended 
for biodiesel production. This tree reaches ages of no less than twenty years. [3] Jatropha can thrive in hot 
or tropical climates [4].With the exception of waterlogged lands, Jatropha grows almost anywhere, even 
on gravelly, sandy and saline soils. This energy crop which has been said to have failed to receive 
promotion in many places of the world due to economic feasibility. This research was conducted over a 
two-year period to collect data and obtain an understanding of the community. The data presented here is 
actual primary data collected from the local areas. The research team hopes the sharing of ideas and the 
cooperative’s guidelines for success. It will be a good example for promoting alternative energy by the 
Sufficiency Economy theory. The theory is a concept created by His Majesty, King Bhumibol, Rama IX 
as a philosophy indicating a guideline for a certain type of lifestyle [5]. This concept is based on a 
foundation of Thai culture as a developmental guideline based on a middle-of-the-road approach free 
from negligence in consideration of moderation, reasonableness, building self-immunity and using 
knowledge and ethics as a foundation to live upon [6]. 
The research proposes various options for sustainable development in cooperation with the theory of 
Sufficiency Economy which does not focus only on profit. The theory can actually support jatropha 
plantation with its emphasis on the work of alternative energy in response to local energy demands. This 
is the way to truly sustainably build energy security for the future. 
 
2. Study site and scope 
 
Wiang Sa is a district in the province of Nan located in the north of Thailand. The topography is 
characterized by some flat land and 85% of high mountains with slopes greater than 30 degrees.  The 
average temperature is 26.4 degrees Celsius (10.4 -39.5) and the average rainfall is 1356.2 mm. (1,119.7 
mm 1,592 mm). The Wiang sa agicultural cooperative is one where trial jatropha cultivation has been 
carried out in the community from 2007 until today and provides a support (e.g. manual) for the Wiang 
Sa community to carry out jatropha activities with success Sufficiency Economy theory applications. The 
key objective is to secure energy stability for the community toward future self-reliance. Such community 
development progress is sustainable in terms of economic, social and environmental aspects based on 
jatropha. 
Originally, this cooperative aimed to produce Jatropha biodiesel for local consumption. The 
Cooperative’s job was to harvest jatropha seeds, extract oil and produce biodiesel (Fig. 1: yellow section). 
After operating for a certain period, the cooperative found large amounts of waste from the production 
process and the products resulting from biodiesel sales were not cost effective. Thus, attempts have been 
made to find ways to use the waste as new business opportunities such as charcoal, organic detergent, 
organic fertilizer, wood vinegar (Fig. 1: green section). 
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Fig.1. Overall Products from Jatropha at the Wiang Sa Cooperative 
 
3. Results and discussion 
 
x Success of the theory of Sufficiency Economy 
The theory of Sufficiency Economy is aimed at minimizing reliance on others while increasing the 
ability to control production by oneself and reducing the risk from inability to effectively control the 
market system. The case of energy security issues directly reflects the meaning of this theory. It is the 
Cooperative’s intention to rely on energy from jatropha produced in the community by operating an 
integrated business and preventing the problem of global oil price fluctuation and by selling biodiesel to 
the members at a price lower than market price. Certain members who plant jatropha and sell jatropha 
seed to the cooperative and purchase biodiesel at the cooperative’s gas station can significantly reduce 
costs. 
Sufficiency means reasonable production. In comparison to the case of Wiang Sa, jatropha plantation 
is promoted in areas where the tree can be planted, but farmers are not encouraged to replace local 
economic crops. Hence, the growers’ regular income is not lost. Reasonability is comparable to 
explaining to the growers the advantages of planting and the much less troublesome tending compared to 
other crops in which the uptake by the community has been positive. Immunity is building energy 
security for the community and minimizing the issue of oil price crises. In addition, knowledge is gained 
in terms of planting and tending jatropha in addition to the process of extracting and producing biodiesel. 
Ethics are the fact that the Cooperative cuts the profits from biodiesel sales and gives back to society. For 
these reasons, the system progress smoothly and the Cooperative exists with the sale of by-products, 
namely, fertilizer, coal, wood vinegar and other products.  
Fig. 2a shows the business value associated with jatropha. Overall product value increases annually.  
In 2011, the cooperative earned revenue amounting to over 400,000 baht from the jatropha business, 
which is much higher in comparison to 2010 and 2009 with values of 150,000 baht and 220,000 baht, 
respectively. 
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When consideration is given to the details, the increase in sales can be explained by three main 
reasons, the improvements in harvest efficiency, the annually increasing production capacity and the sales 
of used vegetable oil (approximately 40% ratio). Organic fertilizer generates the highest revenue and 
profits with value exceeding three times biodiesel sales in 2011, and this trend is increasing. In addition, 
wood vinegar and charcoal are by-products of jatropha oil production that can be used in the community’s 
organic agriculture projects. Ashes from wood vinegar are packed into attractively shaped charcoal 
briquettes and sold to tourists and hotels. This community also promotes organic agriculture and attempts 
to cut down daily chemical use. 
Biodiesel production is divided into four parts (Fig 2b). In other words, the primary cost for the 
products, namely, crude jatropha oil, milling process, biodiesel production and the final part, which is oil 
profit per liter. However, Wiang-Sa Jatropha biodiesel selling prices are obviously cheaper (10-15%) than 
market prices sold to cooperative members, In consequence, the cooperative hardly makes any profit from 
biodiesel sales. The pricing structure is no different from other types of biodiesel. In this community, 
biodiesel B100 has been used for more than the past three years. Since the project for producing 
alternative fuel from jatropha has initiated with the production of biodiesel from used household oil, 
farmers have used the aforementioned oil with agricultural tools and equipment such as steamers and 
small pick-up trucks. During the early days, the community was even concerned about the quality of the 
biodiesel produced by the cooperative. For this reason, the cooperative has used the aforementioned fuel 
with the cooperative’s two pick-up trucks as a means of building confidence for the community. 
 
x Recommendation for sustainable development 
○ Using jatropha to restore the area 
The key factor to agriculture is soil and climate.  The advantage of jatropha is that it can endure the 
climate conditions of remote areas, but a high yield cannot be expected from land that is not suitable for 
planting. The area under study is in the north of Thailand where crops include longan, rice and cassava. 
Jatropha cannot replace the economic crop growing activities. Rather, jatropha is specifically promoted in 
areas where other crops cannot be grown due to unsuitable soil conditions such as high acidity. Jatropha 
can grow in such areas. What we find with jatropha plantation that differs from the reference documents 
is that planting jatropha does not benefit improve soil quality in line with geological principles. However, 
we find greater biodiversity in the area, especially, where insects are concerned. In addition, we find the 
rapid growth of jatropha to be capable of increasing green areas fairly well. In areas where other plants 
grow scarcely, soil experts can offer good advice to growers on soil quality improvement. Nevertheless, 
 
 
Fig 2a. Revenue from cooperative goods in relation to the Jatropha 
Business 2008-11 
Fig 2b. Product value ratios of conventional Jatropha 
biodiesel 
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the growers’ belief is beyond scientific knowledge; evidence and prove are, therefore, necessary in order 
for changes to occur, as in the case of changing from chemical fertilizer to organic fertilizer to gain higher 
rice production and to restore deteriorated soil to rich soil. 
○ Building an integrated market for jatropha 
The market is a key driving mechanism factor for jatropha growers and the Cooperative. There are 
many applications for using jatropha, depending on the context of each community. Jatropha seeds are 
currently traded inter-provincially or even exported due to a scarcity of raw material in some areas, 
mainly due to the lack of readiness to process raw materials into products and unsuitable prices. The 
Wing Sa Cooperative has created a perfect market to support the growers’ needs from jatropha seeds to 
packaging to converting waste into fertilizer, to transforming branches and trunks into coal and collecting 
wood vinegar as an insecticide, to promoting the planting of organic plants and selling seedlings to 
members. 
○ Privileges for members growing jatropha 
Granting privileges to members and jatropha producers is a good motivation and tangible progress. 
Normally, the cooperative’s gas station sells biodiesel at a price below regular diesel prices by 10-15 
percent. And this does not include the members selling jatropha seeds to the Cooperative.  Hence, gaining 
benefits in both ways is an important motivation for promoting jatropha in this community. In addition, 
this cooperative also purchases used oil at a good price and uses it to produce biodiesel because the 
Cooperative works to raise the people’s standard of living in exchange for only a small profit margin. 
○ Instruction and consultation for the community 
In a small community with a shortage of good instruments and strict production control, low profit 
ability is the result and such is the case in Wiang Sa. The shortage of large instruments leads to the 
inability to package during the harvest season. In addition, during the process of making biodiesel, the 
reaction between crude oil and excessive amounts of methanol results in more waste and money loss than 
feasible. The consequence is that the by-product, glycerin, has a problem with impurity, the value of 
which could be increased if promoted more. Moreover, the making of fertilizer should be improved 
because using the conventional method requires a long amount of time before good fertilizer can be 
obtained. All of the above issues are caused by deficient knowledge and continual promotion by the 
public sector which is an ongoing issue encountered in developing countries. However, the staff members 
have a desire to learn so they have been trying to acquire knowledge to improve the production process. 
The limited area and reduction of production time will allow improved performance with higher profits. 
Investment in improving glycerin purity has also been discussed for the future. 
○ An excellent example of biodiesel use and community accessibility 
The Cooperative’s pick-up trucks are used to transport staff to their jobs and continue to be an 
example of the use of B-100 for the community. Without such an example, the people in the community 
would not believe biodiesel produced from jatropha or used oil could actually be used. However, there 
has been no confirmation regarding the positive or negative effects of the use of B-100 for the engine. 
○ Promoting breed development 
Most of the problems with jatropha planting are encountered in the area of low crop yields, harvesting 
difficulty due to the fact that jatropha seeds do not ripen at the same time and fruit toxicity, thus 
preventing jatropha from becoming a cost effective crop. In this area, the public/private/academic sectors 
must help develop a jatropha breed, possibly in the form of a grant for the search. When the breed with 
high capacity is acquired it must be distributed to interested growers through community leaders. Another 
issue the public sector must participate is accessing areas in order to gain knowledge and understanding 
about jatropha. As previously mentioned, jatropha has many uses, not only in from the seeds, but in other 
parts as well. Moreover, more uses than the activities of the WiangSa Cooperative might be achieved. 
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○ Upgrading products 
Developing jatropha oil into airplane fuel (kerosene) or glycerin with high purity is what can be 
promoted in the future, but the promotion depends on a number of factors. The important issue is the local 
jatropha capacity which can be handled if promoted properly in the future. 
 
4. Conclusions & Discussion 
 
The theory of Sufficiency Economy does not focus only on profit. This theory can actually support 
jatropha plantation with its emphasis on the work of alternative energy in which community cooperation 
is required in response to local energy demands. This is the way to truly sustainably build energy security 
for the future. Jatropha (2nd generation energy crop) is a plant in the development stage. For business 
purpose, there would be no complete answer due to various issues, such as low crop yields, harvest 
difficulty because fruits not ripen at the same time and toxicity, which must be handled. These matters 
require time for research and development. However, jatropha should be promoted because it has the 
potential to reduce the race for food and energy crops in the future. The success of the Wiang Sa is a good 
example for other communities. Although jatropha can be used in many ways, it is currently being cut 
down in many areas due to the lack of continual promotion and community unity. The most importants 
that the growers want in terms of promotion is a real market for products and knowledge on production 
and primary operating budgets. 
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